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Purpose: A new tube, Metaireau tube (M-tube), was examined for its proﬁciency, durability, and safety for
use in conjunctivodacryocystorhinostomy (CDCR). The frequent complications associated with this
procedure and Jones tubes, such as tube migration, pyogenic granuloma, and tube obstruction, were
particularly checked.
Methods: The study was a retrospective interventional case series conducted at a single institution be-
tween January 2009 and October 2012. An M-tube was used in 13 cases of external CDCR and four
endoscopic CDCR. Ten cases were females and seven were males. Patients aged from 20 years old to 82
years old, mean 52.7 years. Six cases were complicated traumatic canalicular laceration. Five cases were
replacement of lost or dislocated Jones tubes. The M-tube is ﬂexible and slick. The tube length that re-
mains in the nasal cavity is adjustable by scissor trimming with endoscopic observation.
Results: The surgery was uneventful. The tear drainage function works well when the tube is in situ.
Twelve cases developed dry eye requiring artiﬁcial tear postoperatively. Nasal migration of the tube is
frequently encountered in the early postoperative period (5/17, 29.4%). Reposition is easy using an
endoscope. The tube is pulled out from the nose and replaced in the original tract. Mild tube extrusion
occurred in one case without epiphora. Granuloma developed in one case. The follow-up took place from
2 months to 36 months, mean 21.6 months.
Conclusion: The M-tube is easy to use in either external or endoscopic CDCR. When dislocated, the tube is
simple to reposition. Frequent follow-up in the postoperative 6 months is suggested for early detection of
minor migration.
Copyright  2013, The Ophthalmologic Society of Taiwan. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Obstruction of the lacrimal drainage system occurs in punctum,
canaliculi, or nasolacrimal ducts. Management of canalicular
obstruction is the most complicated. The mainstay of treatment is
usually conjunctivodacryocystorhinostomy (CDCR).1,2
The Jones tube has been frequently used for lacrimal recon-
struction. In 1962, Lester Jones published the ﬁrst results using
Pyrex tubes inserted via an external approach.1 The advantages of
the Jones tube include its inert material, biological acceptability,
capillary action, and easy removal and replacement for cleaning
and maintenance. CDCR with Jones tube insertion has high success
rates. However, it is not without complications, such as migrationoad, Kaohsiung 807, Taiwan.
, hankorbit@hotmail.com
e Ophthalmologic Society of Taiw(extrusion and sinking), infection, and obstruction.2e4 Jones tubes
are liable to displace nasally and bump on the nasal septum,
becoming obstructed. Additional follow-ups and removal of the
tube are sometimes required.2e4 The disadvantages of the Jones
tube are poor ﬂexibility, the ﬁxed length of each tube, and difﬁculty
retrieving on dislocation.
TheMetaireau tube (M-tube) is a silicone tube coatedwith poly-
N-vinylpyrrolidinone (PVP). The nature of the silicone tube pro-
vides the properties of ﬂexibility, elasticity, and anti-adherence.
The PVP coating makes the surface as slick as glass to enhance
tear drainage and to prevent debris from collecting on the surface.
2. Materials and methods
Study participants were patients referred to the Orbital and
Ophthalmic Plastic Surgery Service at Chung-Ho Memorial Medical
Center of Kaohsiung Medical University. All these patients had
symptomatic epiphora and complete obstruction of the lacrimalan. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. The normal position of the collar of the Metaireau tube (M-tube) in the lacrimal
lake.
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gation. Canalicular reconstruction was not performed due to
insufﬁcient tissue. Their charts were retrospectively reviewed.
Table 1 shows patient characteristics and surgical outcomes. This
study included only those who underwent CDCR with placement of
unilateral or bilateral M-tubes in the time period of January 2009 to
October 2012 in our service. A total of 17 consecutive CDCR with M-
tube procedures in 17 patients were reviewed. Thirteen procedures
were performed by a traditional external DCR approach and four
were done with an intranasal endoscopic technique. M-tubes
(Fontarôme Chemical Inc. (FCI), Paris, France) with a round collar,
4 mm collar diameter, and 40 mm tube length were used in our
study. We cut out approximately 15e20 mm of each tube to leave
20e25 mm. The cut end of the tube protruded slightly over the
edge of the turbinate.
All cases were performed with the patient under general anes-
thesia. Revisions of the tube displacement were performed under
local anesthesia. All of the participants’ charts (operative reports
and anesthesia records) were reviewed for the following variables:
to obtain data on blood loss, surgical times, intraoperative and
postoperative complications, as well as the need for M-tube
adjustment (because of migration, extrusion, or occlusion) and/or
secondary surgery. Re-operations were deﬁned as situations
necessitating a procedure in the operating room or ofﬁce surgery
suite above and beyond securing the tube with a new ligature or
exchange of an ill-ﬁtting tube.
An incision was made in the nasal aspect of the medial canthus
as in a standard dacryocystorhinostomy.2 The tissue plan was
carefully dissected and the periosteum was elevated. The lacrimal
sac was reﬂected laterally for creation of an osteotomy in the
medial wall of the lacrimal fossa. Flaps were created and anasto-
mosed in the lacrimal sac and lateral nasal mucosa. Using a 15-
degree blade, an incision was made nasal to the caruncle to
create a tract for the M-tube to reach the nasal cavity. The tract was
dilated with a lacrimal probe. The M-tube was inserted into the
ﬁstula with the aid of a lacrimal bougie. The tube was then
anchored in position with a double-armed, 6e0 vicryl (Ethicon Inc.
Somerville, New Jersey, USA) suture passed around the neck of the
tube and then full thickness through the skin outside the caruncle.
The tube was positioned such that it was in contact with the
lacrimal lake in the medial canthal angle (Fig. 1). It was removed 7
days after the procedure. The anterior lacrimal and nasal ﬂaps were
anastomosed and the overlying tissue closed. With the aid of anTable 1
Patient characteristics, surgical conditions, and results.
Age (y) Sex Condition Follow
1 82 F Canalicular obstruction 36
2 74 F Canalicular obstruction 35
3 42 M Traumatic canalicular severance 35
4 75 F Canalicular obstruction 34
5 72 F Canalicular obstruction 31
6 31 M Traumatic canalicular severance 30
7 45 M Traumatic canalicular severance 26
8 75 F Dacryocystitis and cellulitis 26
9 53 F Canalicular obstruction 26
10 22 M Congenital canalicular obstruction 26
11 75 F Canalicular obstruction 24
12 49 F Canalicular obstruction 15
13 20 F Congenital canalicular obstruction 11
14 38 F Traumatic canalicular severance 6
15 25 M Traumatic canalicular severance 2
16 46 M Traumatic canalicular severance 2
17 72 M Canalicular obstruction 2
Mean  SD a 53  21 22  1
a Data are the mean  standard deviation (SD).endoscope, the position, length, and patency of the tube were
examined during the operation. The ideal position of tube insertion
into the nasal cavity is anterior to the root of the middle turbinate
on the lateral nasal wall (Fig. 2). The ideal length of the tube has to
be long enough to pass through the cover of the middle turbinate
where it bends downward. A short tube risks impinging on the
nasal septum closing the oriﬁce of the tube, a frequent occurrence
when using the rigid Jones tube.
Intranasal endoscopic DCR was done in the last four cases. The
migrated or lost M-tubes were repositioned by endonasal
endoscopy-assisted replacement. Patients were given preoperative
nasal packing consisting of 2% lidocaine (2e4 mL) with 1:200,000
epinephrine by means of an intranasal injection into the nasal
mucosa using a 26-gauge long needle.5 The caruncle and inner
canthal area were inﬁltrated with the same solution. An anterior
middle turbinectomy was performed, if needed, to ensure a sufﬁ-
cient space at the nasal end of theM-tube. Themucosa of the lateral
nasal wall was inﬁltrated with 2% xylocaine with 1:200,000
adrenaline, just anterior to the attachment of the middle turbinate.
A 1  1 cm piece of mucus membrane anterior to the uncinate
process was incised with a No. 15 Bard Parker blade and pushed
backward with bone elevators. The lacrimal bone overlying the







2nd implant 45 20 Nasal displacement
2nd implant 47 32
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2nd implant 35 40 Nasal displacement
Endoscopic 35 15
Endoscopic 25 15
2 36  12 25  12
Fig. 2. The ideal position of the Metaireau tube (M-tube) in the nasal cavity anterior to
the middle turbinate.
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lacrimal bone. More bone anteriorly and superiorly was removed to
expose the medial wall of the sac. The lacrimal part of the fossa was
removed up to the base of the uncinate process to create a window
that completely exposes the medial wall of the sac. The excessive
bleeding was controlled by applying gauze strips dipped in a so-
lution of 2% xylocaine with 1:20,000 epinephrine. The lacrimal sac
was identiﬁed by the intranasal bulging when applying pressure on
the medial canthus. Externally, a Bowman’s probe was inserted
through the dilated lower punctum to tent the medial wall of the
sac intranasally. The tented mucosa of the sac was incised by a
sickle knife to open themedial wall of the sac. M-tube insertionwas
done as described in the above procedure as an external approach.
The nose on the operated side was packed with ribbon gauze that
was smeared with erythromycin ointment. All the patients were
discharged within 3 days following surgery and were followed up
after 10 days and once everymonth. The patency of theM-tubewas
investigated by syringing.3. Results
A consecutive 17 cases were included in this study, ten females
and seven males. Their ages were from 20 years old to 82 years old
with an average age of 52.7 years. All the patients had canalicular
obstruction on probing examination. Six of them were caused by
traumatic severance of the canaliculi. Two of them had congenital
canalicular obstruction. One patient had an extensive dacryocystitis
and cellulitis. Five cases required tube replacement as a result of the
dysfunction or loss of a Jones tube.
The surgery was performed successfully in all cases. No intra-
operative complications were found in the procedure. Operation
times ranged from 20 minutes to 55 minutes with a mean of 36.4
minutes. Blood loss was no more than 50 mL, mean 25.4 mL. The
mean follow-up time was 21.6 months (range 2e36 months). None
of the patients had their best-corrected visual acuity changed after
surgery.
Tearing was completely resolved in all 17 cases immediately
after surgery. The symptom was relieved if the M-tube was not
dislocated. Twelve cases developed dry eye by the Schirmer test
and artiﬁcial tear was required.
Tube displacement, including nasal displacement and temporal
extrusion, is a common complication. Five cases (29.4%) had nasal
displacement requiring repositioning. However, they all occurred in
the ﬁrst 6 months postoperatively. After this period, the tubes were
in a stable position. One case, Case 8, had a temporal extrusion ofthe tube. One case had tube obstruction by granuloma formation;
the case was soon relieved by replacement of a new tube.
The M-tube of Case 15 was left uncut. The tube sank and was
displaced 2 days after removal of the ﬁxation stitch. The patient
refused to receive further operation for tube reposition and was
lost to follow-up. The M-tube in Case 8 of extensive dacryocystitis
and cellulitis extruded 2e3 mm from the caruncle. The tube was
well patent on irrigation. The patient had only mild epiphora
symptoms. The tube was pulled out in the clinic because it could
not be pushed back to a normal position. Tube reposition was
suggested to the patient if she had tearing symptoms. To date, she
has followed up without complaining of epiphora and did not ask
for the tube back.
4. Discussion
The advantages of theM-tube are several. The tube is ﬂexible, its
length is adjustable, and it is easy to handle. Unlike the rigid Jones
tube, the M-tube is ﬂexible and elastic. Such characteristics prevent
the opening of the tube from impinging on the nasal septum,
resulting in tube obstruction. This complication occurs more
frequently in a deviated septum with a narrow nasal cavity. When
the Jones tube displaces downward and medially, such obstruction
occurs. Endoscopic adjustment of the length of the tube allows it to
remain in the nasal cavity, and its position and bending direction
facilitates long-term maintenance of the tube.
The length of the M-tube is adjustable by cutting and trimming.
Only one form of the tube is stored and prepared for the operation.
When using Jones tubes, a whole set of tubes with different lengths
have to be prepared for an operation. The M-tube is much easier for
accessibility. The length of the tube that remains in the nasal cavity is
crucial forpatencyandstabilityof the tube. InCase15, the tubewas left
uncut in the nasal cavity and was displaced soon after removal of the
ﬁxation stitch. Early displacementwas probably due to the long uncut
tube been left in the nasal cavity, which is prone to accidental pulling
out by nasal picking. A long tube hanging in the nasal cavity is sub-
jected to a large swing force to drag the tube downwhen the patient
breathes and sneezes.
The M-tube is easily repositioned when dislocated. If a slitlamp
examination reveals a sinking tube collar in the caruncle, it can
easily be pulled out with a ﬁne forceps. A delay in detection of the
dislocation often results in a complete submerging of the tube. The
tube collar is not visible in the caruncle area. Under this circum-
stance, the tube can be pulled out from the nosewith the assistance
of an endoscope and put into the correct position from the caruncle
area. The tract and opening for intubation is still patent when the
dislocation is a recent event. If the endoscope is available, the
procedure can be ofﬁce-based. Although dislocation of the M-tube
is unpreventable, repositioning is simple when performed early.
Easy slippage of the M-tube can be attributed to its coating with
PVP, a material enhancing slick surface and tear drainage. One of
the original intentions of the M-tube was that it be placed in the
nasolacrimal duct to maintain the patency of the tear drainage. To
pass through the narrow tunnel of the nasolacrimal duct, the sur-
face of the tube has to be slick.
The dislocation that required surgical amending occurred early in
the postoperative period, when the healing tissue failed to hold the
tube tight in position. After a period of 3e6 months postoperatively,
the tubewasclutched in theproper positionandwasnot easy tomove
downward and nasally. The dislocation in our early cases occurred in
thosewho failed to follow up everymonth.When the dislocationwas
found, the tubes were too deeply migrated to be pulled out in the
clinic. After noticing this complication, the late cases were asked for
follow every month. When the tubes were mildly sunken, they were
easily pulled out in the clinic under observationwith a slitlamp.
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crimal duct. Such a position might reduce the incidence of slip-
page. However, in cases with canalicular constriction, the
patients’ nasolacrimal ducts were mostly obstructed. It would
have been difﬁcult to place the tube through this channel and the
outcome would not have been promising. The normal position
for CDCR using a Jones tube is to place it through the lacrimal sac
into the nasal cavity. We followed this traditional pathway of
tube placing.
To compare the use of the M-tube with previous tubes used in
CDCR, such as the Jones tube, our case number of 17 is too small.
From this pilot study, we can conclude that the M-tube does not
present itself as a better instrument than the Jones tube, consid-
ering the incidence of migration and extrusion in the earlypostoperative period. This preliminary study on the M-tube dem-
onstrates an easy-to-use tube to be applied in CDCR. The reposition
is also simple to perform. However, its casual dislocation requires
frequent follow-up in the ﬁrst 6 months after surgery.
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